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etho 
by good agreement between the results obtained on heating 
and cooling. The results of the first series of 
experiments are reproduced in Fig 3, where the rate of 
the secondary creep (u, °/sec) of iron (type 1) is 
Plotted against temperature (°C). It will be ssen that 
in the a-Fe Tange, ui inereased exponentially with 
temperature, reaching a maximum at approxinuately 

at higher temperatures yw gradually decreased, 

& minimum at approximately 1050 °C, ‘The 
general character of this relationship remained the same 


when larger torques. were a although in these 
cases the minimum reached at different 
temperatures, rp drop in the rate 
of creep at the a@—» y transfor- 
mation was attri hardening, associated 
with the volume nying the change of the 
crystal lattice 


to 
Eq (1), is illustrated 
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a of High Temperature Creep of eta the Torsion 
raphically in Fig 4 in the form of log u versus 
ae it x tou curves, plotted for specimens listed in 
a Table 2 under the following headings: number of the 
a Specimen; torque (M, kg-cm); type of iron; 
eee eteen energy for creep (a, keal/ g-atom) ; diameter 
9 vos Specimen (d, mn); Vg-- maximum tangential atress, 
aloulated from Bq’ (2) (xe/om2). Metallographic 
examination of specimens that had been subjected to 
deformation at 1100 9c Showed the presence of cracks 
and pores (Fig 5); the density of these defects was 1 fi 
particularly high in the surface layer of the Specimen 
near the fracture region (Fig 56). The formation of 
hese defects was attributed by the authors to the 
ME generation and movement of excess vacancies; owing to 
me the complex distribution of strass in the.‘cross-section 
Pe of the specimen strained in torsion, the density of the 
ee ercess vacancies was not uniform, increasing with 
5/7 renee ta distance from. the axis of the, specimen, - 
proce it can be postulated that creep is. determined by 
® processes of self-diffusion and formation of excess 


SS ; 

TISTTa CE SM Ta TIN HT STH Ee. IS abi 
Teebaieee Iie: bY RIERA sero igi H lest ar 

. _ Ca i t 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110006-7" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110006-7 


SERRA BSS eae essere cette esen ek Ua eles ca hier cE SS EAS Hc RAPE DL ASR REML REDD HLS QUE EASED TES ESSERE RB iS HS A SDD CUS EY RES EEL 


67830 
S0V/180-59-6-6/31 

pee enue on of High Temperature Croep of Iron by. the Torsion 

etho : te Sse 
vacancies, the activation energy. for creep should be 
equal to the sum of activation energies for these two 
PPocesses, and such in fact was found to be-the case. 
Thus, the results obtained by the authors show that the 
activation energy, Q, for creep of y-Fe (within the 
investigated temperature and applied strass range) does 
not depend on the temperature and is equal. 95.2 kcal/g- a 
atom, The absolute value of Q is the. same as that of 
the heat of evaporation -of iron; in its physical sense, 
however, Q is most probably determined by the . 
processes of self-diffusion and formation of excess 
vacancies, this: view’ being supported by the. presence of 
cracks and pores, formed in the course of. deformation, 
Since it has been:shown (Ref 17) that in the case of 
many metals, the aétivation energy of fracture under low 
applied stresses is also equal to the-sum of the 
activation energies for’self-diffusion: and formation of 
excess vacancies, the present authors ‘concluded that the 

Card phenomena taking place ina Specimen stressed in torsion 

6/7 are similar to those that occur during rupture due to 
small tensile stresses, 
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There are 5 figures, 2 tables and 17 references, of ee 
which 10 are Soviet and 7 English. , 
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tnvestigation of Plastic Deformation of High Melting Alloys at 


Elevated Mempe ratures 
re of aried and 


purified ne lium. The dependence of 
he reciprocal of the 


reep 0 


of the acbiva 
stresses is plo ‘ 
no semperature dependence fe) 


are arrived at; 
ay state creeP was 


of stea 
titanium. With qncreasiDs applied stress, 
enerey of cr and Nb decreases, whilst that of Ti rema 
activatio™ nergy of titanium 15 
P activation energy of 


The abso Lute value of 
less than that of self-diffusion. The cree 
3 ; 


Cr and Wo at 7 = 
self-diffusion 


f formation of vacancies. 4c analysis 
jal methods of etching has: shown clearly the vyaliaity of 
ation mechanis rmation of chroniun at 
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Investigation of Plastic Deformation of High Melting All 
Elevated Temperatures & ing oys at 


elevated temperatures up to 400°C, The process of polygonization Xx 
has been investigated and it is shown that development of polygon- 
ization can be observed even at the beginning of the second stage 

of creep, There are 6 figures and 17 references: 9 Soviet. 

l German and 7 English, ; 
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AUTHORS : Dekhtyar, I.Ya., Ivanov, Lt, Matveyeva, M.P. and 
Prokoshkin, D.A. (Moscow 


TITLE: Influence of Plastic Deformation on the Kinetics of 


Evaporation of Iron Epon Type 10 Steal yf 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No.5, pp.171-173 


TEXT: The authors point out that 
produced by plastic deformation must 
integral ther 

other authors 


0.02 §; 
and used is 
pecimen has its open end 
a Knudsen cell, 
torsion if required, is heated in a 
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Influence of Plastic Deformation on the Kinetics of Evaporation 
of Iron from Type 10 Steel 


Graphite inductor of an axially varying wall thickness, After 
fabrication specimens were annealed in helium for 30 minutes at f 
1200 °C, sealed in Fquartz capsules and irradiated with thermal 
neutrons, giving fe59. ‘ha rate of evaporation was found from 

the activity of the deposit on a molybdenum foil (polished to qa — 
mirror finish) in an aluminium holder cooled with liquid nitrogen, 
Fig.2 shows evaporation rates of iron for undeformed specimens af 


evaporation rate for the steel (curve 1) and the corresponding 
deformation rate (curve 2). The effect is complex and the 
authors suggest a Similar study on pure iron, 

There are 3 figures, 1 table and 4 references: 2 Soviet and 
2 English, 
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DBKHTYAR, I.Ya.(Moskva); “IVANOV, L.I.(Moskva); MATVEYEVA, M.P 
: -—* , . , oP. (M . 
PROKOSHKIN, rig Faberge ti (Moskva); 


Effect of plastic deformation on the kinetics of iron volatilization 
from 10-percent carbon steel. Isv. AN SSSR. Otd. tekh. nauk, 

- Met.1 topl. no.5:171+173 5-0 160, (MIRA 13:12) 

- (Dislocations in metals) (Radioisotopes-~Industrial applications) 
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3/137/62/C00/004/135/201 
A060/A101 
/P. PROO 
AUTHORS: Ivanov, L. I., Bystrov, L, N. 
TITLE: Investigation of metal creep by the torsion method in the region of 
: polymorphic transformations 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 90-91, abstract 
4I545 (V sb, "Fiz.-khim, osnovy proiz-va stali", Moscow, AN SSSR, 
1961, 331-336) 


TEXT: The description is given of an installation which makes it possible 
to apply the method of investigating creep in torsion for the study of phase 
transformations in metals and alloys. The specimen in the form of a cylinder 

2 - 3 mm diameter and working part 14 mm long is fixed in Mo clamps, One of the 
clamps rotates freely and bears a lever upon which a weight is hung, producing 
the Mtop; the other clamp 4s coupled to an electric motor through a reducer, 
The specimen is deformed under the action of Mtgp-const and the magnitude of the 
specimen deformation is limited only by its destruction, The time dependence 
of the deformation is automatically recorded by an SIIN -09 (EPP-09) type 
instrument, The tests are carried out under vacuum of about 10°? mm Hg. The 


igs eel sia Ra eee 
APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00 


rere 4] 


13R000619110006-7" 


5 


"APPROVED FO 


8/137/62/000/004/135/201 
Investigation of metal creep ... : AOG0/A101 


heating of the specimen is carried out by means of a tubular graphite heater 
(the specimen is located coaxially to the heater); the temperature control 
is realized by a Pt/Pt-Rh thermocouple connected to a potentiometer sn, -17 
(EPD-17). The testing apparatus is situated in a vacuum under a water-cooled 
Cu hood. A kinematic diagram and a photograph of the installation are presented, 
The creep rate of Fe in the temperature range from 850 - 1, 400° was determined 
by means of the described installation, In determining the temperature depend- oa 
ence of the creep rate the cyclic method of testing was used; in the tempera- 
ture region in the neighborhood of the polymorphic & - 4 transformation the 
variation in the creep rate has an anomalous character. The installation 
described makes it possible to carry out investigations of the temperature 
R dependence of the creep rate, and the data obtained may be utilized for the 
phase analysis of metals and alloys in a wide temperature range (up to 1,600°C) , 


2, Fridman 


[Abstracter's note: Complete translation] 
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Prokoshin, D.A., Ivanov, L,I. and Yanushkevich, V.A. 


Investigation of the activation energy of steady- 
state creep of B-titanium 


PERIODICAL: Izvestiya vysshikh uche 
no. 5, 1961, pp. 65 - 67 


TEXT 3 The investigations were by the torsion method. The 
equipment and the method of investigation were described by the 
authors and their team in Ref, 2 (Izv. AN SSSR, OTN, no, 6 
1959). All the experiments were made in a vacuum of 


107? mm Hg. 3-mm dia, titanium specimens with a gauge length 

of 12 mm, machined to an accuracy of + 0.01 mm, were used, ALL 
ma the specimens were polished, Two types of titanium were used: 

a forged 12-mm dia, titanium rod of a guaranteed purity of 99.5%; 

, iodide titanium which was additionally purified by zonal fusion 

“ie to a purity of at least 99.9%. The forged titanium contained 
; the following impurities (in ): 0.05 Fe; 0.03 ¢l; 0.03 Si; 
0,05 C; 0,02 N.i 0,11 0, ¢ The tests were made in the 
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temperature range 1 000 - 1 500 °c by the method of thermal 
cycling, whereby each specimen was tested with a constant load 
at. various temperatures, -The loads applied in the tests were 


12.96, 15.62, 19.6 and 26.35 ke/em*, 
the influence of individual peaiiarities 5 
particularly important 
of creep, 

n the test temperature 

For the applied stresses the creep 

activation energy of B-titanium was lower than the activation 
energy of the self-diffusion of B-titanium and corresponded to 
limit values of Q » Which were calculated from the conditions 
of transition from the solid into the liquid state, 
There are 2 figures, 2 tables and 7 references: 5 Soviet-bloc 
and 2 non-Soviet-bloc. The two English-language references 
mentioned are: Ref, 3-- O.D. Sherby, I.L, Lytton and I.E. Dorn - 
Acta Metallurgica, v. 5, no, 4k, 1957: Ref, 6 - J.W. Edwards, 
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H.L. Johnston and W.E. Ditmarsh, J. Amer. chem. Soc., 75, 2467, 
1953. : 


ASSOCIATION: Institut metallurgii imeni A.A, Baykova 
(Institute of Metallurgy imeni A.A, Baykov) 


SUBMITTED: August 5, 1960 
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AUTHORS : Surova, B.A and Ivanov, Loi. (Moscow) 


Lot 
TITLE: Investigation of steady-state creep of jron-aluminium 
alloys at high temperatures by the torsion method 


PERIODICAL: Akademiya nauk SSSR. Izvestiya: Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo-e 
no» 5; 1961, PP 78 ~ 82 


TEXT: of many theories put forward to explain the mechanism 
of steady-state creep, that based on the theory of dislocations 
seems to be mest satisfactory» In this connection, the present 
authors refe fact (Ref. 9 - Investigation of creep of 
a-iron by the t Symposium of scientific papers 4 
h temperatures- IMET AN SSSR, 
crease in the applied stress 
for steady-state 
ng the 
activation en i i j 1/g.atom), 
owing to the concentration of the 
Location segment of Length L increasing to 
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nm; = 1. At the same time it can be postulated that the energy 

of formation of dislocation barriers and, consequently, their 
concentration are related to the magnitude of the internal- 

stress field in the alloy so that an increase in the degree of 

lattice distortion should cause a decrease in the energy of 4 
formation of dislocation barriers, and vice versa. Hence, ii: 

can be postulated that when the degree of the solute lattice 
distortion is increased by the introduction of an alloying 

element with a different atomic radius, the dislocation-—barrier 


concentration will also decrease to a critical value ny aa & 
which, at a low applied Stress, will lead to a decrease in the 


activation energy for steady-state creep. The object of the 
present investigation was to check this hypothesis by studying 
steady-state creep of iron-aluminium alloys ‘under low stresses 

at which the activation energy of steady-state creep of a-iron 
remains constant and equal to tho sum of activation energy for 
self-diffusion and the energy of formation of dislocation 
barriers. The experimental alloys contained 0.95 to 29.5 ates Al. 
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Creep tests were carried out at 700 - 1 300 °c in vacuum on 
Specimens 3 mm in diameter, 14 mm gauge length, tested in torsion 


2 F 
under stresses of 26.6, 65.5 and 133 kg/em. In interpreting 
the experimental results, the generally accepted expression for 
the rate of steady-state creep was used 
U= co ee tas 


where Q is the activation energy for creep, and 


3 Ue is the pre-exponential factor. 


Typical results are reproduced in Fig. 1, where log U is 
plotted against 1/T for the 29.5 at.% Al alloy, tested under x 


a stress of 133 ke/em*. It will be seen that in the presence 
of applied stress, the transition from the a-solid solution to 
the ordered state occurs not at a single temperature but within 
a wide temperature interval (920 - 990 2G). It was found also 


that in the 26.6 - 133 kg/om= stress range, the activation energy 
for steady-state creep of Fe-Al alloys was stress-independent. 
Card 3/4 9 
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This is shown in Fig. 2, where Q(kcal/g.atom) is plotted 

against the Al content (ate , Curves 1 (dots) and (crosses) 
relating, respectively, to the activation energy for creep of 

Fe-Al alloys and the activation energy for self-diffusion of 

Fe in these alloys. The results reproduced in Fig. 2 were obtained 
at 970 - 1150 oe iveo at temperatures at which all of the 

alloys studied were in the a-solid solution range and under Xx 


stresses of 65.5 and 133 ke/em?. In Fig. 3, log Ue is plotted 


against log %~ (where “ is the applied stress), Curves 1-7 
relating, respectively, to a-Fe and Fe-Al alloys with 0.95, 
22.2, 19.45, 26.6, 29.5 and 13.3 at.% Al. It will be seen that 
in avery case the relationship between U and ‘~ can be 


described by U = av » the value of n_ for each alloy being 
Shown by a corresponding curve. Finally, in Fig. 4, log U 

is plotted against the Al content (at.%), the test temperature 
being indicated by each curve, the continuous, broken and dotted 
curves relating to oe carried out under a stress of 133, 


26.6 and ri 5 kg/em” ; Tespectively. In discussing their findings, 
eeed wal 
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the present authors point out that the increase in the bond 
energy of the alloy caused by addition of Al (Fig. 2) and the 
broadening of the temperature range separating the a-range 
from the superstructure (FeAl) range (Fig. 1) indicate that the 
disorder-order transformation has a fluctuating character and 
that blocks of ordered structure of the FeAl type exist in the 

: a-solid-solution range- Consequently, whereas in the case of 
pure a-Fe, the movement of dislocations situated in parallel 
slip planes is retarded owing to the interaction between leading 
dislocations, movement of dislocations in Fe-Al alloys is 
probably retarded by the blocks having a superlattice structure 
of the FeAl type. The height to which a dislocation has to cLimb 
to surmount the elastically distorted region, resultant from the 
action of a block with an ordered structure, will depend on the 
size of this region. Consequently, the rate of creep should x 
decrease as the size and strength of the fluctuating blocks of 
ordered structure increasee In other words, aS a result of 
thermodynamical heterogeneity of a-solid solutions in Fe-Al 
alloys, revealed by the absence of random distribution of Fe and 
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Al atoms in the lattice, and by the tendency to formation of 
blocks of ordered structure, Fe-Al alloys should be more creep-~ 
resistant than pure a-Fe and this conclusion has been confirmed 
by the results of the present investigation. 

There are 4 figures and 14 references: 9 Soviet-bloc and 

5 non-Soviet~bloc. The four latest English-language references 
mentioned are: Ref, 3 ~ Roser Chans - J. Appl. Phys., 1960, v.31, 
noo 3, 484; Ref. 6 - NaF. Mott - Nature, 1955, 175, 365; 

Ref. 7 - J. Weertman - J. Appl. Phys., 1955, v. 26, now 10, 1213; 
Ref. 8 - 0.D. Sherby, R.L. Orr, J.E. Dorn - J, Metals, 1954, 

6, 71 - 79. 
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IP p22 E040/E135 
AUTHORS : Ivanov. Lis Les Matveyeva: M.P., Morozovs V.A., and 


prokoshkin, D.A.- (Moscow) 


TITLE: . on the self-diffusion of chromium 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. otdeleniye 
tekhnicheSkikh nauk. Metallurgiy4s i toplivo, 
no.2, 1902; 1 


TEXT: In spite of the fact that chromium is widely used as 
an alloying element and that it serves as a basis of development 
of heat resistant alloys, its physico-chemical properties have 
not yet been fully investigated. Furthermore, h data as have 
been reported in technical Literature are often very contradictory: a 
For these reasons & re-examination was made of self-diffusion of 
chromium on specimens prepared from electrolytic chromium 

(99.96% pure ) with nitrogen content of less than 0.010% and 
oxygen content of the order of 0.1%. The specimens were prepared 
by levitation melting and casting in copper moulds in an 
atmosphere of ary and purified helium. The specimens ‘were in 
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the form of rings 16 mm in diameter. After polishing, cr?? was 
deposited on the specimen surface under a vacuum of 1075 mm Hg. 
Care was taken to ensure an even thickness of the deposit of the 
radioactive chromium. Diffusion annealing was carried out at 
1050-1400 °c in a special vacuum furnace in a corundum crucible, 
using simultaneously two specimens positioned face-to-face; the 
actual annealing temperature being controlled by means of two 
Pt/Pt-Rh thermocouples. The self-diffusion coefficient of 
chromium was determined by a method described previously by 

I.B. Borovskiy, Yu.G. Miller and A.P. Shcherbakov (Ref.8: 
Samodiffuziya v a=-Fe. Issledovaniya po zharoprochnym splavam 
(Self-diffusion in a-Fe, Research in Heat Resistant Alloys). 
Izd-vo AN SSSR, 2, 1957, 208) and by L.I. Ivanov and 

N.F. Ivanichev (Ref.9: Izv. AN SSSR, OTN, no.8, 1958). 

A layer with a thickness of about 10 microns was removed at each 
stage, the thickness of the layer thus removed being controlled 
with an accuracy of + 9,001 mm. The radioactivity determination 
was on filter paper moistened with a 15% NaCl solution using 
Scintillation counters and reference Btandardss The test results 
Card 2/4 
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are plotted as log I vs. x? curves (I = intensity of radiation 


and x = distance from the specimen surface). Coefficients of 
volusie diffusion of chromium were calculated from the above curve 
and are reported for various temperatures, The temperature 
dependence of chromium self-diffusion was found to obey the 


following relation: : 

D = 0.0647 exp eee (1) 
where R ~- universal gas constant and T - temperature. 
Investigation of the self-diffusion of chromium is also of great 
interest because chromium has a body-centred crystal lattice 4 
structure. If it is assumed that the vacancy mechanism of self- t 
diffusion holds true for body-centred crystal lattice metals, it 
can be shown that 
Dy Scare exp (As) : (3) 
re) R 
where: Dg = self-diffusion velocity; a - lattice constant; 
v - atom oscillation frequency; AS - entropy of self-diffusion 
activation; R ~ gas constant. The entropy calculated in the 
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present investigation was positive although negative entropies 
of chromium self-diffusion activation were previously reported 
by other workers. However, it was also shown previously that 
Q&S cannot be negative for metals with cubic crystal lattice 
structure if the energy of activation of self-diffusion exceeds 
10 keal/g.atom and if the vacancy mechanism of self-diffusion is 
assumed to apply, . 7 
There are 3 figures and 2 tables. 
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AUTHORS; Bystrov, L.N., Ivanov, Lei. and Prokoshkin, D.A. 
(Moscow) Se 7 


TITLE: Creep of copper and copper-nickel alloys in torsion 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdelaniye 
tekhnicheskikh nauks Metallurgiya i toplivo, . 
no. 5, 1962, 197 = 209 a3 


TEXT: The paper reports the results of an investigation on 
creep of copper and copper=-nickel alloys with 0.5, 1.0, 10, 20 
and 30% Ni. Cylindrical test pieces were machined from vacuum- 
melted, forged and then cold-rolled materials. Torsion creep 
tests were conducted at 450 ~ 1 100 C under stresses ranging 


from 3.94 x 10° to 27.2 x 10’ a es/cm*. Each test piece was 
given a 20-min anneal at 1 050 °C before the tests. The results 
‘obtained for copper are reproduced in Fig. 1, where 


35) is plotted against 1/T.10°, curves 1-6 relating to 


log(eTp 


tests conducted under stresses of 1 = 40 kg/em*, 2- 65, 3 - 89, 
4 - 133, 5 - 205, 6 ~ 276 (é& is the creep rate, deg/sec, 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110006-7" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619110006-7 
aaa see Pa nee ” i: st : inai li iy i Jnr ga poeicuae ic atepecr i HH i Fe sc i i ee Bat a Stn eH 9 aire ES 


Comets Woo ba ee 


S8/180/62/000/005/011/011 
Creep of copper ees. E193/ £383 é 


is the elastic modulus, Gynsevenr and T is temperature, MK). 
It will be seen that at rates of creep exceeding a certain ; 
critical value, ¢e ~ 107 deg/sec, the experimental points forin 
straight lines, tho slope of which is practically independent of 
the applied stress, giving the activation energy for creep of 
copper equal to 46.9 + 3.35 keal/mole, which is very near to the 
value of the activation energy for self-diffusion of copper. 

The stress dependence of the rate of creep was found to be 


Ew qb-52. Below the critical value of ec the experimental 
points in Fig. 1 deviated from the linear relationship to an 
extent which increased with decreasing stress. Creep curves 
Ydeformation (c, deg) versus time,(t, min)| for copper Specimens 
tested under a stress of 40 kg/em™ at 940 “C (graph a) and 

870 °C (graph &) are reproduced in Fig. 3. It will be seen that, 
in this case, the rate of creep under conditions of constant 
temperature and stress does not remain constant but periodically 
increases in a step~like fashion. Metallographic examination 

of copper specimens at various stages of creep under various 
conditions showsd that this effect was not associated with 
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Srain-boundary slide. The departure of the log(eTp?*?) versus 


1/T x 10# relationship from linear was also observed in the case 
of copper-nickel alloys containing less than 10% nickel; the 
effect was confined to test pieces tested under low stresses. A 
large part of the present paper is concerned with the physical 
meaning of the step-like change in the rate of creep mentioned 
above, which is associated with the departure of the 


Log(eTp?*4 versus 1/T x ot relationship from linearity. The 
following~ explanation Was postulated: the field of stress of 
dislocations piled up against th. grain boundaries will increase 
with increasing deformation in proportion to the number of these 
dislocations. The field acts, on the-‘one hand, on the Frank-Reed 
Sources, reducing the number of dislocation loops generated and, / 
on the other hand, exerts ever increasing pressure on the ae 
‘boundary dislocation walls. When this pressure exceeds a certain 
critical value, a void can be formed at the grain boundary, into 
which the dislocation Pile-ups can be discharged. As a result, 

the field of stress suppressing the activity of the Frank-Reed 
Sources disappears and the rate of creep sharply increases. 
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AUTHORS: Bystrov, L. N., Ivanov, L. I. and Surova, E. A. 

TITLE: Investigation of creep in a-iron by a torsion method 

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam. 


v. 9, 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 72-81 


TEXT: Ideas on the nature of the activation energy of creep ard its dependence on stress and temperature 
are contradictory. The present investigation was conducted in a vacuum for a temperature range from 630° to 
900°C. For stresses from 40 to 138 kg/cm? the activation energy of creep is practically independent of stress, 
and on the average is equal to 77.7 Ckal/g at., Within the above limits of stress and temperature, the creep of 
the «-iron is believed to be due to dislocation movements, the activation energy of which is equal to the sum 
of the activation energies of self-diffusion and to the energy of formation of edge dislocations. When the applied 
stresses are increased up to 439 kg/cm?2, the energy of activation drops sharply to 50Kcal/g at. No relationship 
was found between the temperature and the energy of activation within the limits of stress investigated. A 
calculation was made of the distribution of torsional stresses throughout the section of the samples under 
conditions of creep. In the following discussion, A. Ya. Shinyaev reported on creep in nickel and nickel-base 
alloys, and Yu. P. Romashkin, suggested that the dependence of the energy of activation of creep on defor- 
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mation and on previous treatment of the material should be taken into account, the authots of the article did 
not do this. M. L. Bernshtein pointed out that discrepancies between the results of this work and those of 
otber Soviet authors. There are 3 figures. 
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‘TITLE: : Photoelectric rotational-velocity transducer. Gnnounced by. the: 
_electrotechnical institute on communication in. ofeasor UM. A,: Bongh-Hiruye 
ALeningradskiy elektrote cheskiy institut svyazi)/, Claga 12, Noe 176725 


| SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 23, 1965, 61. 


TOPIC TAGS: transducer, velocity transducer, rotational velocity transducer, 
photocell, cathode rey tube, photoelectric transducer . _ Be, ror ee, 


ABSTRACT: An Author Certificate has been issued for a photocleatric potationale) 
“Velocity transSicer containing a light source, a light=beam modulator in the form of: 


white snd black traces painted on the end of tha controlled shaft, and a photocell 
(see Fig. 1). To broaden the measurement renge for increased rotational velooities, » 


as Am Bd eed : 

—= | Fig. 1. Photoolectri¢ rotational= 
: han - _. . | velocity transducer e. 
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Start of converter substations with mercury~are rectifiers without 
sorting and forming of the rectifiers, Prom, energ. 18 no.9232-35 


S '63. (MIRA 16:10) 
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AUTHOR: _Abramyan, E. A.; Ivanov, L. I.; Kudryavtsev, N. S.: Yanushkevich, V. A; 
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: ‘| ore: Institute of Metallurgy im. A. A. Baykov, AN SSSR, Moscow (Institut 
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TITLE: Effect of vacuum on the creep of ®-zirconium at high temperature 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 4, 1966, 422-425 


&, fk tance’, +f, 
TOPIG TAGS: mie Contua EReSEs vacuun EAS i omy rupture ttéa sheng 


ABSTRACT: The effect of vacuum (107© to 107) mm Hg) on the creep rate and rupture 
life of zirconium at 1100—1300C and under stresses of 5-30 kg/mm? has been investi- 
gated. In a vacuum of about 10-5 at 1200C, the creep rate was constant for more than | 
10 hr. The specimens did not fail and the material was very ductile, With the pres- 
sure in the vacuum chamber increased to 10 * mm Hg, the creep rate was found to de- 

’ crease continuously with time. Simultaneously with a drop of ductility, the rupture 
life decreases and the faire occurs in a very short time. The negative effect of 
higher pressure on rupture\“ife and ductility becomes more intensive with increasing 
temperature and stress. Orig. art.. has: 3 figures. 
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Preparation of complex aluminum acetylides from comp.ls3x aluininun 
amides and 0G-acetylenes, Tav. AN SSSR Ser. khim, no.1:180-182 
Tobe. (MIRA 18:2) 
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B.I., Sladkov, A.M., Ivanov. L,Le, Kalashnikova, 2.8. 
mre 


AUTHORS: Golovanenko, 
Ty 


Menyaylc, A.T. 


TITLE: The Synthesis of Primary Fatty-Aromatic Alcohols Using Triisebutyl- 


aluminum 


PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. DI. 
Mendeleyeva, 1950, Ne. 5. Vol. 5, p» 594 


TEXT: The possibility of realkylation of triisobutylaiuminum, acvording to 
the reaction: 
CH, 5 

« = ss be ee im i Pe 2s 

ys + CH, CH- R —yal cH, CH., R 3 CH, 6 
CHs CH, / 
where al = 5 Al., based on a stipulation made by Ziegler (Ref, 2) was inves- 
tigated by ~the authors. It ta assumed that triisobutylaluninum will be- _— 
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come an industrial product in the near future aue te the comparative sim- 
plicity of production of the latter by the direct synthesis from isobutylene, 
aluminum and hydrogén and aiso due to ita high catalytic activity in combim- 
tion with titanium halides for the polymerizaticn of unsaturated hydrovcar- 
bons (Ref.3,4). The authors also determined the optimum conditions for the 
synthesis and the effect of certain additicne on the yiold of the specific 
products. Several experiments were carried out in order to determine the 
effect of finely-dispersed nickel on the realkylation reaction in view of 
the fact known from Ref,5 that finely-dispersed nickel brings about the dis- 
placement reaction of less active alxyl groups in the form of olefines from 
the aluminum trialkyls by the more reactive olefines, The experimental pro- 
cedure was as follows: the mixture of H-olefine and triisobutylaluminum was 
heated in'a circular-bottom flask with a reversible cooler to 120-140°C, 

The isobutylene formed was collected in the gasometer, The reaction lasted 
3-6 hours, After the formation of isobutyigne stopped, the obtained pro- 
duct was acidified by air oxygen in the flask with a mixer at 40°C, After 
the ie was completed the obtained product was subjected to hydro- 
Card 2/4 
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lysis with an aqueous solution of NaOH or HCl, then this was dried and dis. 
tilled. In order to obtain finely~dispersed nickel, in some experimenta, 
prior to the reaction nickel acetylacetonate was added to the mixture in 
quantities of 150 mil/mole of the olefine previously dissolved in dry octane. 
The alcohol yields were estimated from the initial triisobutyialuminum. The 
a greatest yield was obtained from A-methylstyrene, somewhat less from vinyl- 
So toluene, vinylethylbenzene and styrene. The presence of nickel] in the case 
of dA -methylstyrene was feund to increase the yield; in the case of styrene 
the yield dropped. The experimental results showed that there is a practic- 
al possibility of synthesizing primary alcchols by the simple method, with- 
out using increased pressure and special equipment. There is 1 table and 
5 references: 1 Soviet, 3 German, ‘1 Rumanian. 7 
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4 ce a 
a Synthesis of esters of acylated amino acids and glycolic acid. 
Zhur. ob. khim. 31 no.1:42-45 Ja '61, (MIRA 14:1) 


1. Moskovskiy gosudarstvennyy universitet. 
(Amino acids) (Glycolic acid) 
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further development. The examples given here are thoroughly described in 

a paper by the author (Ref. p- 23) which was published in the periodical 
"Sbornik nauchnik Trudov MVTU". The author proceeds from functions (1), 
(2), and (3) (Figs. 1, 2, 3) which are a module function, an "ant'ye" 
function, and a discontinuous periodic function with the period 1. He deals 
with the analytical representation of the discontinuous functions shown in 
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Figs. 4-8, and subsequently discusses 6 examples. The second part first 
refers to the convenience - resulting from the examplea - of the use of 

the module function and of the "ant'ye" function in solving nonlinear 
problems. The method suggested automatically ensures the conjugation of uy 
the solutions in the points of discontinuity of the functions, and makes 

it possible to represent various n-dimensional geometrical loci by an equa- 
tion, where the character of the variation of the variable can be taken in- 
to account at the same time. Fig. 17 is briefly referred to as an example. 
There, the area limited by aeX - y 2 0 and y - bx? > 0 is marked by a 
broken line; the author derives an expression by the abova method which 
indicates the coordinates for all points in this area marked by the broken 
line. Equation (21) is obtained as a solution which holds for ae* - bx*>0; 
otherwise, (20) loses its sense. By extension of the numerical concept the 
theory of analytical functions attains a more general meaning by using the 
algebra of hypercomplex numbers as a basis. Thus, it is possible to avoid 
certain shortcomings in the theory of discontinuous functions, which is 
explicitly demonstrated. There are 20 figures and 1 Soviet reference. 
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| Discrete measurement correlation aystems; (DIKS) (Diskretnaya 

| izmeritel'naya korrelyatsionnaya sistema; DIKS) Novosibirsk, Izd-vo 

' "Nauka,"' 1965, 107 p. illus., biblio. (At head of title: Akademiya: 
: nauk SSSR. Sibirskoye otdeleniye) Errata slip inserted, 2050 
copies printed. 


| TOPIC TAGS: discrete measurement correlation system, sturttemsmy ergodic 
thon) Eaxvo tio expod-tesonivesfercthoy, SEchoomerrriryrssysten-oscorre~ 
Shorefusectton, function theory, Aendew process, fogie ureurt, coment an, 


| Component” 

PURPOSE AND COVERAGE: This book is intended for readers engaged in work 
with measurement systems, The discrete measurement correlation sys- 
tem (DIKS) developed at the Institute of Automation and Electrometry 
of the Siberian Department of the Academy of Sciences USSR, Novo- 
sibirsk is described. Problems connected with the design and devel~ 
opment of the DIKS are covered fully. Some individual units of this | 
system, especially the design of their inputs, may be of interest to 
computer engineers. 
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ABSTRACT: The author investigates the application of ong;variety of a statistically-based 
data test system, designed for the automatic spttiaieation id processing of primary informa-~ 
tion in the presence of interference sufficient to cause random test errors. The problem in- 
yolves a conirolled plant, having an optimum working characteristic segment and acted upon 
by control effects (input quaniitles) x},X2,-.-Xn, and interfering effects z which are reflected 
in changes in plant characteristics. In addition, random interference is present at the plant 
output. The output quantity y Is reluted to the Input quantities by the expression y = f(xy, 9, 
Xp) and is a random quantity, It is required to find, through autoinatic search, and to 
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maintain the input quantities xj (1=1, 2,...,n) such that function y(1) will satisfy specific con- 
ditions.(e.g., an optimallty requirement). It is assumed that y can be tested at the plant out~ 
put, for which purpose a test comp"tter has been incorporated into the system, A block dia- 
gram of a system for tne optimiza tion of function y with several variables is given, consisting 
of a "statistical test solving system," activator, and control unit, ‘The efficlency ef the aulo- 
matic search process is discussed and certain mouoinmendations on the search method to be 
used are presented. If in optimizing a function having several variables the measurement of 
the output quantity is subject to error, it is advisable that such a system employ a problem~ 
solving test arrangement which on the basis of the theory of statistical solutions will ensure 
an optimal solution strategy. Through the measurement of on-going probability factor values, 
an optimization system with an efficient search routine can be developed. Orig. art, has: 
3 figures and 13 formulas. 
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| ABSTRACT: This Author's Certificate introduces: 1. A viscosity regulator for heavy 
, fuels. The unit contains a capillary type viscometer mounted in the pipeline. A 
‘regulator is used for maintaining a constant fuel flow through the capillary tube. 
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dependence of the polymerization rata on time is characterized'by a iiisatinct induction: 
period in the course of which the polymerization rate changes from zero to a stationary. = 
value. After a period of constant polymerization rate, the latter decreases. . The poly~ 
merization does not occur at a catalyst concentration below a cortain. threshold vilue, : 


_and varies as almost the square of the ethylene concen 
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